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What is claimed is 

1. An ethylene copolymer which/is a copolymer (A-l) 
of ethylene and an a-olefin of 3 to carbon atoms and has 
the following properties 

(a) the melt index (MI2) at V90°C an lei Load o 2 L6 
kg is in the range of 0.0001 to/1000 g/10 min, 

(b) the density is not mofe than 0.899 g/cm^, 

(c) the relationship between a vinyl group amount and 
MI2 of the polymer sat isf i^s^ETie following expression (c) : 

(vinyl group amdZg&trr- ni/fmb^of vinyl groups/1000 carbon 
atoms) < 0.018038 + 0/. OO^f^xlogTMT^ (c) , 

and 

(d) the^r^la/:ioj}sJ^firp^Betw a vinylidene group amount 
and MI2 of the pol'ymer satisfies the following expression (d) : 

(vinylidene group amount: number of vinylidene 
groups/1000 carbon /atoms ) < 0 . 018038 + 0 . 003259xlog (MI2 ) 
(d) . 



2 . The ewiylene copolymer as claimed in claim 1 , wherein 
20 the ethylene c/opolymer (A-l) further has the following 
properties : 

(C-l) t^ie relationship between a vinyl group amount and 
MI2 of the polymer satisfies the following expression (c-l) : 
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(vinyl group amount: number of /vinyl groups/1000 carbon 
atoms) < 0. 004509+0. 000815xlog (M/2) (c-1), 
and 

(D-l) the relationship bet/ween a vinylidene group amount 
andMI2 of the polymer satisfies the following expression (d-l) : 

(vinylidene group amount: number of vinylidene 
groups/1000 carbon atoms)/ < 0 . 013528+0 . 0024 45xlog (MI2 ) 

(d-l) . 



10 3. An ethylene/ cppolymer which is a copolymer (A-2) 

of ethylene and an afolefin\of 3 to 20 carbon atoms and has 
the following properties: 

(a) the n^lt/index irfl2) at 190°C under a load of 2.16 
kg is irf thfe ra^ge^ff 0.0001 to 1000 g/10 min, 
15 (b) the jd^nsity is in the range of 0.875 to 0.899 g/cm 3 , 

and 

(c) thd relationship between a vinyl group amount and 
MI2 of the/polymer satisfies the following expression (c) : 
(vinyl group amount: number of vinyl groups/1000 carbon 
20 atoms) </0. 018038 + 0. 003259xlog(MI2) (c) . 



4 J The ethylene copolymer as claimed in claim 3 , wherein 
the ethylene copolymer (A-2) further has the following 
properties : 
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(C-l) the relationship between a vira^/1 group amount arid 
MI2 of the polymer satisfies the following expression (c-l) : 

(vinyl group amount; number of ylnyl groups/1000 carbon 
atoms) < 0.004509+0. 0008 1 5xlog (Ml/) (c-l). 



copol^ 



lich is a copolymer (A-3) 
irbon atoms and a cycloolefin 



:ies 



mt is not less than 0.01 % by 



5. An ethylene 
of ethylene, an a-olef ip"6f 
and has the follow^ 

(a) the eye 

10 mol, 

(b) th/melt intiex (MIT) m L90 C indei i 1c i f 2.16 
kg is^ in /he rang/ j>f^0. 00 01 to 1000 g/10 min, 

(c) /tne ^relationship between a vinyl group amount and 
MI2 of tile pol/mer satisfies the following expression (c) : 

15 (vinyl gfoup amount : number of vinyl groups/1000 carbon 

atoms) < 0 . /l8038 + 0 . 003259xlog (MI2) (c) , 

and 

(d) the relationship between a vinylidene group amount 
and MI2 ©f the polymer satisfies the following expression (d) 

20 (^inylidene group amount: number of vinylidene 

groupyfe/1000 carbon atoms) < 0 . 018038 + 0 . 003259xlog (MI2 ) 
(d) . 
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6. The ethylene copolymer as claimed in cla/m 5 , wherein 
the ethylene copolymer (A-3) further has thy? following 
properties : 

(c-1) the relationship between a vLAyl group amount and 
MI2 of the polymer satisfies the following expression (c-1) : 

(vinyl group amount: number of/vinyl groups/1000 carbon 
atoms) < 0. 004509+0. 000815xlogy«2) (c-1), 

and 

(en a vinylidene group amount 
is the following expression (d-1) : 
lumber of vinylidene 
11352 8+0 . 0 02 4 4 5xlog (M12) 

(d-1) . 



(d-1) the relationship 
and MI 2 of the polymer sal 

(vinylidene gro^ 
groups/ 1000 carbon 



7 . The ethylene copolymer as claimed in any one of claims 
1 to 6, wherei/n regio-regular i ty of the ct-olefin of 3 to 20 
carbon atoms/ as measured by ^ ^C-NMR, satisfies the J following 
expression/ (e-1) : 

Tap/jfTap+Taa) < 0 . 2 5- 0 . 002 Oxx (e-1) 
wherein TaP is a peak intensity of a carbon atom having branches 
at the A-posi tion and the p-position in the 13 C-NMR spectrum, 
Taa is a peak intensity of a carbon atom having branches at 
bothr of the a-positions, and x is an ethylene content (% by 
mo/) in the polymer. 
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8 . The ethylene copolymer as claimed in any one of claims 
to 7 , wherein regio-regulcjr ity of the a-olefin of 3 to 20 

carbon atoms, as measured by pC-NMR, satisfies the following 
expression (e-2): 

TPy/ (TPy+Tpp) < 0 . 30-0 . 4 0 15xx (e-2; 
wherein Tpy is a peak intensify of a carbon atom having branches 
at the p-position and the y-g>osition in the 13 C-NMR spectrum, 
Tpp is a peak intensity of k carbon atom having branches at 
both of the p-positions, arjd x is an ethylene content (% by 
mol) in the polymer. 

9 . The ethylene copojlymer as claimed in any one of claims 
^ to 8, wherein the molecllar weight distribution (Mw/Mn) , 

as measured by GPC, is inj the range of 1.2 to 10. 



20 



10 . The ethylene copplymer as claimed in any one of claims 
l^to 8, wherein the moledular weight distribution (Mw/Mn), 
as measured by GPC, is in the range of 1.6 to 10. 

11 . The ethylene copolymer as claimed in any one of claims 
1 Y° 1°' which satisf iesjthe relational expression MI10/MI2 
< (Mw/Mn) +5.55. 
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~ ••V^^ -2- The ethylene copolymer as claimed in any one of claims 
X V to 11, which satisfies (the relational expression MI2 > 

19.009x(n)" 5 - 2486 . 



5 13 . The ethylene copblymer as claimed in any one of claims 

1 to 12, wherein the ash [content in the ethylene copolymer 
is not more than 1000 ppf 



14 . The ethylene copolymer as claimed in any one of claims 
10 No 13, wherein th^titarlium element content in the ethylene 
copolymer is not more tharj 10 ppm, and/or the zirconium element 
content in the ethylene (copolymer is not more than 10 ppm. 
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15 . The ethylene copolymer as claimed in any one of claims 
l\o 14, which is a copolj/mer prepared without contact of the 
reaction solution with water and/or an alcohol in an amount 
of not less than 1/10 of the weight of the copolymer in a solution 
state or a semi-precipitation state. 

1 6 . The ethylene cc polymer as claimed in any one of claims 



1 to 15, which is a cop 
than 50 % of chain tran 



olymer prepared by forming not less 
sfer by the addition of hydrogen. 



I 
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of any one of claims 1 
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ct comprising the ethylene copolymer 
to 16 . 



19. A composition 
any one of claims 1 to 1 



18. A resin modifi[er comprising the ethylene copolymer 
5 of any one of claims 1 to 16. 



comprising the ethylene copolymer of 
and another thermoplastic polymer. 



j 




10 20. The composition as claimed in claim 19, wherein the 

thermoplastic polymer is a polyolefin. 



21. The compositio 
ratio (by weight) of the 
15 polymer is in the 



imed in claim 19, wherein the 
ne copolymer to the thermoplastic 
0.01/99.99 to 99.99/0.01. 



22. A jfljajroed product comprising the ethylene copolymer 
composition /of claim 19. 
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ABSTRACT 

The ethylene copolymer of the invention is a copolymer 
(A-l) of ethylene and an a-olefin of 3 to 20 carbon atoms and 
has the following properties: 

(a) the melt index (MI2) at 190°C under a load of 2.16 
kg is in the range of 0.0001 to 1000 g/10 min, 

(b) the density is not more than 0.899 g/cm 3 , 

(c) the relationship between a vinyl group amount and 
MI2 of the polymer satisfies the following expression (c) : 

(vinyl group amount: number of vinyl groups/1000 carbon 
atoms) < 0 . 018038+0 . 003259xlog (MI2) (c), 
and 

(d) the relationship between a vinylidene group amount 
and MI2 of the polymer satisfies the following expression (d) : 

(vinylidene group amount: number of vinylidene 
groups/1000 carbon atoms) < 0 . 018038+0 . 003259xlog (MI2 ) 
(d) . 

The ethylene copolymer has a melt index, a density, a 
vinyl group amount and a vinylidene group amount in the specific 
ranges, and hence the copolymer is excellent in mechanical 
properties, molding processabilit y , heat stability in the 
molding process and heat aging resistance. The ethylene 
copolymer of the invention can be used for various molded 
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products, particularly films and sheets, resin modi fiers , and 
elastomeric products. 
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